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(54) [»W©=&«:] SOl9XW\©^#fcj3<fctfSOItfX-A 



(57) 

-ji(cii,i/'j3>'#i!i£ B B B (Dfi!cfiiiS^0. 6ram/m 
i nW±fcLT?lt±tf, #*fg$£i§S*< 1 6ppma 
W"F© COP tfiffiffiffifCff ftf 5 •> U 3 yimSk»^& 

vmm^ntzs o i ^x-m 0 



£*T-3 SO ! ^X-MCDgag^Sfcfc^T. 
Wffi^V K^i-At LT, ^3 *-7;l/X*H£H:«fc3 
S/'Ja>m^B©fi!cMjig«:0. 6mm/minW±t 
LT5I*±»J\ ^WHiSKtf 1 6pptna«T?)C0 

U n 3# & X 7 4 X L T 5"J 3 > ^X-v NfCiDl 

%.tct>to*m^ SO I ^x-moS 

#y K^x-/\i:5^atSt*s^-x->x-/Ni:*K 
fkHSr/M.TlS^LT, *©»*^ K->x-mO»BMI: 
*ff 5 S 0 I ?x-/N<DS!ji73i£Kfel,>T, 

i/V3>m£&<Dl£&m&%0. 6ram/minKJ:i 

'J 3 yUMg JHf£ X =7 4 X L T •> 'J 3 V X-/ MChBX 
L, K5"ja v^x-MlciijiiD^ • &j$tf»«IK*ffl 
l*T, »7ctt8H«+»cfe^T 1 2 o oicw±©fflflre 

■TSSO I £x-/»(Dt!aifiiS. 

# y K «jr x -/ n fc k ft * *<- x •> x- 7% t 

£fir? S 0 I >>x-M©Si££i£fc*5^T\ 
iifigedOK^x-MfcLT, ^3 ?7 ;1/X +-?£{<:<}; 3 
^3ym^ B B B ©J#Mj£S£0. 6mm/minW±k 
LT3lt±«\ 3#tt*il&ft< 1 6 p pmaJ-XTWCO 

•J nyf^i&x^xLT^'J 3y^x-^cjfjal 

l, s^->'j 3>«>x-/N»c/^-yf-ssK>saajtp%ffli/^r> 

jijctt^lim^tcfc^T 1 2 0 0*CfcU:<DiSgn?3 0# 
0 I 9x-/N<DStf££ffi 0 

^- x £x-/n t 5bu(c wg-r £> c k *¥$® t -t 

zmxm i &^ 3 ©<, >-r 1 jhcek© s o 
ragg 5 ] MGBrati, mmix 5 ~ 1 5 n m-esw 

* *Cfc*1$«fc-r*»#H4»cE«0SO I *x-/x 



(2) ^f^2 000-4 906 3 



ttftK 1 4^LBI«fl|5 0i#^n*> 1 *«ce«©s 0 1 

ffl*i5<ov>fnfr 1 3ike«©s 0 1 ^x-/x©giit 

8 ] fttjf«l7tii^BM£, l 0 0 %7j<^#H 

eufeso 1 2x-M<DBje*ffio 

[«#SI9] 1 4ir^»««8»c8E«0«iB» 

ffik:J:0«JtSn/fcSO I *x-/\ D 
[%WOP»I*gttW] 
[0 0 01] 

ffitc«kS5/U avl^^e S 0 I »*r#riW*#:/ K 

nxmc* o«ifi*ftfc s 0 i ^x-Micgrr s G 

20 [0 0 0 2] 

01 (Silicon On Insulater) >) 

x-M*Hi6"rs«£fcfc^T, cz^x-Mtc^a-r 

§COP (Crystal Originated P 
article) *<B8B4:aoT^*o 
[0 0 0 3] COP^ti, «SAj£S^K:«A$n%fiSa 

30 §Lt***^T^p c^COPft iSBnSf^os/ 

cop t^^nri/^c 

[0 0 0 4] COCO Ptf^fitS C Z -Jx-aS^V 

40 (Time Dependent Diel 

ectric B r e a kdown : TDDB) VMIZ 
(D&itMWiK. (Time Zero Dielectr 
ic Breakdown:TZDB) lcW&®*lk& 

to 

[0 00 5] ^6(CC Z^x-zv^StCfeofcCOPte 

50 aa*«£i:, %\m<Dwmt**), T/uxxmas^T 



3 

[0 0 0 6] coftft, ¥»(*SI60«Jfi*tti:LT, 
C Z»>x-/nT*(*&< F Z^x-M?r*y K^x-Mfc 

OF Z«>x-/\KttC0P*^l^l^«jSttf** o L 

[0 0 0 7] Sfc % CZ->x-/x±JiliWaS»IB««:* 
fi^tffcXlf £**>-Wb£x-/\£S0 I >)I-A(0^ 10 

^;i/^x-/N^xtr^^^+;Hitcco Ptffc^fc^? 

[0 0 0 8] %ZT\ CZ^X^ffl^TSO I ^x 
-^^iS-r^^ffi^LT, »ifi7x-;l/«:if5LTCO 
PffiSSra^S-Sfc C Z ">X-/\*#V K-)x-At L 
TfflV^^IIJn/': (»BB¥l 0-84 10 1^ 
&«#SD c LfrU *(D«S!Wa:*ftT*feS 12 0 0 20 
°CT6 0»O7K*7x-;l/%tToTfe, ^X-z^KO 

cop teft£iamm#r£=rmffl lt* o , s etett 

$$WSffi)fi{2lc feCOP LT L $ 9 c 
[0 0 0 9] 7k^7x-;l/fc&gijOC0P£$ 

*«'>;StfS#teT*£So COT?a*C <ktl«f. COPO 
t#e>n/c^';r3y^x-^(C7j<^7x-;l/^jS6Wf, «k 

oajawtcso 1 ^x-M«iigtcffl^eti§^U3v»> 30 
cwat'ii, cop©»*jc>s«£iti«f« 

tf, COP O^Xtf*t<4oT b$ d fc*6, C<7» 
«j3>*ejt»^6»fc*x-M***7x-;W(KIL 
Tfc, C 0 P*Sil:ffl»S t8T« 4ip^ft. 
[0 0 10] CO<fc-5tC, C Z^X-/n(C7K^7x-;1/ 
Effort. C O P fcWHKT** 

ilS«:H< LTfeC0P<D*>rXtf*t<4S^:fe, 7j< 
SK7x-;l/LTtffl«L*C<t^^5«KJcWt>T^* 40 

SO I *x-/NOfv^<XXao#e$9*fi±S#S 
[0 0 1 1 ] 

sffitt. copi?o»>x-/Ngffi> sH«fc#a-rsiB 

B B s ^^a^c^x.^^i£tCcJ;0f^^n/cCZ'>x 

ao*a* o*iRj±**»* s 0 1 *x-7Noi«g7jj£ so 



ft IS 2 0 0 0 - 4 9 0 6 3 



[0 0 1 2] 

jc «s/ij3 6 s 0 1 mzmf&? % # 

4*^-X*xw\fc*Bfl*£ftLT*S^LT* 

K^x-/N<o»K<t%ff5 S 0 I *x-m<dHj6 
tfffiKte^T, ifflEtfV K^x-a^LT, 7-a^;l/ 
X*-ffi*C<k5S/»j3y*«fi<D«giSa*0. 6 mm 
/m i n«±fc LT5l£±tf\ £W®*ifStf 1 6 p p 
m a £tT<0 COP Wl&&mcft&? Z is V 3 VJJMSiHW 

*x-/\fc:fon:u iS^'Jay^x-z^cSTcttHHM 
+©«^*in*fcfeo«:ffl^*c t*Wp«i:-r5 s o 

I »>X-M(DSjit^ffiT-feSo 

[0 0 1 3] CO<fc-3K, C Z-Jx-A^K'Jx- 

>**Sao«fiaK*0. 6mm/minK±fcLT3l 
#±W\ ##»*fij£# 1 6 p p m a WTO COPtfiS 

S/'J3V * x-7 NicfiS14i?iffl«*o&ffla£jta* fc €> 
o*ffli/>ntf, soi'jx-Aosoiittcoptf* 
«£«4>;*ftfcfcOi:«:»), S 0 I ^x-MiKiiXJl^ 
r/^^XI8K:**t«x<yf->y^J»fflaT, 
Kfl*tfxy*yy*nfeD, e»XB?*r«tfiei:* 

ck*<4<, x^xia«©#asD*»L<ifc±* 

[0 0 14] Sfc, *«W(D»«W2JcE«Lfc«W 
lJB*»*r**yF9x-^*flEHu BEtfVFtfx 

-/N^^Sfi^ftS^-X^X-ZN^^t^^b 

TiSpLT, tOftsBV F*x-/\©»BMfc*fr5 SO 
I «j7X-7^SJS^i£tct5i>T, MEsKVF^x-Mi: 

mmZQ. 6mm/mi nfil±i:LT3l*±W\ ^WB£ 
NHMUM 6 p pmattTOCOPWSMtefrfiEf* 

^XLT^UavtfxwNlciiDlU B5/yam- 
/\tai3iiiPjft-»a«»*B*ffl^^T, jl7t14f?BM4> 

(cfev^r 1 2 0 oicw±oasT 1 #MW±0*Mfla* 

*piLftfeO*ffl^*c:i:*»*i:'r*S0 I *x-/no 

[0 0 15] C<D£?lC s C Z«>x— K^x- 
/Nk Ltfflt^ S 0 I «>x-/N(DHa»SKfet>T, * 
VK*x-MfcLT, »#*lfcE«Lfc«rcfcH»0 



(4) 



fSPB 2000-49063 



^BM^fCfci^T 1 2 0 0*CW±<OSST' 1 #F^W±0 
m^M^tUKtztn^m^tXlS. S O I £x-;n©S O 
IS3teCOPtf*^lcisW>£ft/ct,©fc&9. SOI* 

9 L < [6]±£-fc>-a C i: tfT-f a„ 

[oo i 6] cct', mjfM • Mes 

*x-/\£^a*Frt©IS£iagJc6ElL*:&, 
a-Tj y fulfil t>%.^t^o ctv&Zo fct£ 

o regmttmrnn® • m^ai^g ( r a P » 

id Termal Annealet, VAT, R T A 
[0 0 l 7] ZLT, *^cDW^3(Cie«Lfc^ 

(i, f-a ^ -7 ;l/X+-ffitc 3 y*!^ B B a ^e> S 0 
nostra* y F^x-Mfcft^u ^K^F^x 
-Mt3£#gffit&a^-x*x-Mfc;&gHl:l»*fl-L 
TSdI/T> *©f3^VF*x-/N<DrflM:£fT9 S 0 
I *x-/N©^ja^K*3^T, HflSed<y F>7X-^t 

jlS^rO. 6mm/m i n J-iLLfc LT3l£±tt\ so 
^ISAM 6 p pmaWT(0C0P*^8fJgl<:#:S-ri. 
-> 'J 3 >#*S H B B #^fi)tM L, gr> y n VJMSS# 
i'XLT-> i J3>'>x-/n{cj!)DIL, IS->'j3yj7x- 
Alc/Vy f-StafflSMFfcffl <^T. S7ctt£Hft4< t & * 
T 1 2 0 0*C«±OSfiT*3 0#«±<08$ia*ftl*fc 
fc<D£ffll,>aci:£fSSSt-faSO 1 ^x-ZNCDSiji^ 

[0 0 18] C<0^9»c. CZ^X-a^K^x- 

§hn<D y U 3 yJ*|»*ft' 6 7. v -Y X t T»fc ->'J 3 y 
fpfcfcl^T 1 2 0 0*C«±O?SJHT'3 OMiCW 

*ftp?t/-ct<oi&fflv>n{f, s o i *x-/\<o s o i Miit 

C0PA<*<IK#'>2ttfc&©fcSD. SOWx-m 

saaiis* r / v 7ist fcnt a x -y ^ y y*mnm 
w^tec act f/wxigf©$i$04 
[0019] cct*. /^yf-^saatptfi, is » 



itU6<)t4>-3< ott^jg-ra. ^t>t*a/vy^T'^Stta 
a„ 

[0 0 2 0] C©tg£, H#«4K|BISLft«t3fC, 31 
7£ffi»*aa«rftl*fe#VK'J'X-/\*. ^-X*x-/n 

tig^-ra B ijfc^-raci:^« : $L< > tmmsizw. 

act^»su> 0 cftii, asffl»«yi*fti*.fc , 3'x 
-/n©«®{c«, ^xt^{fna®ffln*^ca<o 

T\ *©gffii£5~l 5 nml5t*SfJi5LTA^*S^-ra 

t. s^jasK«fc»)4c/'c'N'i'X*^5S'raci:A < T*t, 
jfi%isi±?-y-ac t^T-t a*>6.T*$a„ 

[002 1] COi^, W*S6tcI2«LfcJ:-5»c, # 
V K^x-/MJD»iHtti, BffliJ • BWffifcSlffix 

fivflx-y^yyffii:^ t;yF')i-AH-X')i- 

twa-ra^a, tLOise.KStfix-y^yy^T-? 
ctfcj:^ so \mmm<D%Mm-ztk&m?z>tt$> 

[0 0 2 2] c©Mffix-yf-y^tcti x WJx.{fP 
ACE (Plasma Assisted Chemi 
c a 1 Etching) SOJ;^ ^J6x-y^>^ 

L&ot+& { y')3>m<Dm-£oft*ii&mfeLx. 

-y y^ftfiit ^<DV -y 7ic Lfztfv T»«»J 
OJf ^Sli^^aiWfcMtSx-y^ y y»c J: 0^ 

[0 0 2 3] CO«^ 11*917 teffiKLfcJ; 3 * 
yK^x-McDif^tfi, -tty&XftmmicZQfto 
CktPCti. CCT\ f*yffiA»(i»fctt, #>F 
^x-Mt^-X^x— MC0 2*$ICD'7X— /\cq5*k '> 
%<i:t-^{cK<bJl?:«^-rai:tt»c, *yF*x- 
M©±ffi^P.7K^-l'*ySfcttS^X'r*V*ftAL, 

K">x-^ortssic«/j%ajajB (sas) *»i«s*fc 

*x-/^i:^8^■^^•, ^cDi^Jaa^riD^T^hMrS^ 
*»PBB5fc K«>x-/N*aWK«KiMR'4-6 C t 

(cto. K«>x-/NoaBmk*ff ^^ffix-fea 

M¥5-2 1 1 1 2 8 34HMMB) . C©J;9%73ffiT- 
o^-ttfe«^SO I ^x-yN^itKWSl^faci: 



[0 0 2 4] ^LT, *aWOit*«8JC|geLfc^>5 

+#K£W\ COP**L SiH*S/>j3V 

[0 0 2 5] S&lc, *aW<OW*W9**:EKLft«W 
ME»#« 1 4i/^LII#3B8k:E«LfcHii^ttU: 
■fcOJHitStlfcS 0 I £x-M-e£5 0 C(0J:9(C, 13 
#M 1 ftt* Lt&#E 8 KEK LfcHiStfffifc J; 0 IBB <£ 
tlfcSO I £x-/\tt, SOIiOCOPtfftftm 

< s ^c^bsso i -jx-A^ncttfTtSo 

7 f /WXOfflMltttt»L<lRl±U *9*0 
t>fBl±^£®&TS5 n a nft&SO I ■Jx-Mfc-rscfctf 

[0026] wt, *awfcots6fc»««cBiw-r 
*> 0 s o i vjc-/\<d s o i /f £^$-r £ 

spy K^x-zMCffll^ft* C Z »>x-/N*£Ol>T* C 

o^x-/Ncogfflfe§i/Hirtg^c^ffi-r^ cop 

oissaa^-rntf, copffi£tt#L<W'>u 
[0027] *«wois*W3a:#it»ttTBa)«ijaKa 

ffiOH»0&ftT'3 l±&f fc > U =3 yJm&§l*<D C 0 P 
tt, 2-4 ninOWt^lWUB-eHStlfciEAa* 

<OSP^2-3f@a^L/c^T^i*W^X^ 1 0 0 
~3 0 0 n m©*-^-T'*57^ V- h y h%l 
<DCO POflMC 1 fflOttfiLfeiEABBftO^JHr^ft 

s/ > yyi/^o cop tffttE? zct *«j«>r l fco 

[0 0 2 8] CtDfyfjmtV-O^hVyisvhm 

DK»T3i±tf»»-r* */>y/i/S!T*iMX#/hs 

t>C0P#*»«£U S&fcfflMJMttTtt, COP 
ZtV'fV'-h hS©COP(c/£gLT&te$ 

coprts©»ftiittis<aoT<*Hisj^ 

[0 0 2 9] *CT\ ±EEft*2&KI¥lfflfc»1ftLfc 

t»ttcop*o***K6*fc»«cffla-e*is 

h§JCOP£, *x-Mkl&oTfr£7j<ig7x-;Wc<£ 



(5) ftBS 2000-49063 



ffl<o co Pifitt a**±»c; *oaffi*cjpv«ftil^ 

T'££o CtlfCftLT, ifi?^«SiST% 3* 

;l/§BCOP«r^ft»4S«fc*ISa«i«:ff0, 
x-/\»c**7x-;l/l?icJ:SJ»Saa*«S-tftf, COP 

10 [0 0 3 0] ##gWT*ti, •> u n >*tt Jidcft*ftO 
rt, 3l±»«*tt, 0. 6mm/m i nfiLL 
L<(*0. 8mm/m i nW±©]S3Si:LT, COPO 
*MX*>mUf6 0-1 3 0nmi:/J^ 

7U*hfflfcrtSL4l\fc3li:Lfc. MoT, *5EWT 
tt<fcD»$L<«, 0J*tf 1 . Omm/minttli^ 
ofc, gi±*fttfteO«St«;i;Tpl»64IB0SaTtta 
*jSft*-S:*©#HSU\ 0. 6mm/m i n*SST* 
BMftSliaoT'My-hy^l/y hSiCOPfC 

20 AftLflftctK^-rs^ coprtg<o»{t«t,w<a 

X&> 6 0-13 0 nmgfiT\ rtlSOBtftKfiffiKiSS 

[0031] s/U3y*iea<*oas4:LT, ^ss* 

mm*\ 6 p pma (J E I DA) KTF, »*L<tt 1 
OppmaWTktSo 1 6 p pma^^^Ml 

ftcoprtfi<o»ft«*<»<a:o, ^oftosaaifflTo 

SO I ^x-/NOn n pK^4«14tc^-r^J:-9tc 

30 &-£>o 

[0032] y^^r B ^co^w^^«^*Jffl)-r 

[0 0 3 3] JS^T. ±Ei/'J=iymig H B a^X^^X 

COP****««K»fc-r*{:i:tnrttT«*. *u 
40 T> C(D8aiLf:»)i-/^ SO I 

o i jh**-t*s o i *x-/\*Hji , r*cfcA^** 

[0 0 3 4] Sfc, ±E'>U3y*ISa#*X7^XU 

T»fts/yny«>x-/\«raaiiio»-aa«»«B (r 

7j<^iljai o 0%*St^i*Ki:7;l/^>i:OS^<D5B 
7ctt»HaTT, 1 2 0 0TOlOfiat% RTASi 

so ifffiS-SSCk-eCOPSSLKK^^Cfc^-pt 
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(6) 



mm 2000-49063 

10 



* 0 t$fc> c<Dmim&mc*nii cop&a*^«« 

0x-/\£, SO lJH*JB«f**>F , >x-/Mcfl|^ 

%ctlc&t), *Ktt(cfcfcBoso iB*irr*so 

I «Jrx-/\*HJjrt-*C4:A<-e*«o 

[0 0 3 5] Sfc, »B*tt±E©J:9fcLT»&tlfc 
&tf:K5C Zi/'j3>»)x-A^S0 I ^x-^co^>K 
•>x-/NfcLT3SfflL/-cil^coo^TH4*f7ofckc 

SSrflf^tt 5 - 1 5 n mgST'Sfit § C fctf#JgT*i& 
SCk«ramL/co 

[0 0 3 6] **7^-;l/»eOSBlffla«:aS*nfc3K>'K 
•>x-/\<oSEfctt, -Ufc^XfcPftfti*, BSSffi 

£i;S„ ccD"\YXte, ^gtc^-X^x-;^^ 

0, ^VK^x-A^^-x^x-zN^^mi: 

*xw\©gffi«: 5 - 1 5 n mgfi0'>ft^BFBft"Cffi 20 

[0 0 3 7] ?■ LT, ^VK^x-ZNCOW^t^T^S 
0 I C(0#VK»>X-M<0»R{ttt, 

&o 30 

[0 0 3 8] CCT\ ^yttA^BttfcAO^yK^ 

■Kb?*, ISWWlc, SOIlOllW-ttWBftlT 
[003 9] 40 

fist xi8lcJ:*x«inJ»»a*J:l/attftpJ»*afc:J: 
ftT^3fc<0fcLT* ffl*tfA S TttBL SHS-28 
$T'iM&k<D?te&V\> so 



[0040] cct% *5tWT'ffl^ft^y3y»es'> 

x-^<DSaira& • m^a^H (R T ASH) <DH?J 

1 l£fi*U CO^foiS* 1 1 rt"C*>x— m# 
H«*4*3tcEBSn*ira&l:--* 1 2. 1 2' Jc<fc 

Ttcfc^o ftP&fc-* 1 2. 1 2* O^fflfCtt, 
It^fcMA^i/yyi 3*<EBS*lT^*. 
[004 1 ] jPoT^fctt, 1 4 fc^-x 

1 StfEB^tU 1 1 rtfc, wat* 

HfflLTt^o *U«>x«/M 8ttXf— 7±tC 

tiTt^o 4tett«#iRlJ!p& , >x--/\*: 
JFrtfcfflLAtTCf y-h/^l/^CckoTBB 

Ti/^o ^-X^lz-F 1 5fc*i* tfXiftAPfc 
[0 0 4 23 J^O*54lft«WB!B2 0lcj:-3T, * 

x-/>cosii*p}» • »a«a-r suftfflatt*©* 5 Kff 

fc>ft3o S-f, *D**fc-£ 12, 12' »C*oT^;l/^ 

* i i »R« i 2 o oicw±omafflKk:<iD}» 

tfot, •Jrx-^ojBaBBtt, 7 0ftg, 

[0 0 4 3] ^;l/i/> l l rttfmflH«TB»Sftfc* 

x-/NAy >y«K^J:oT^x-M%7K?pf-v> 
/*l 4©»XP^6Xn, BTMSffifi-efSBS^fcXT- 
— >*1 7±£0Ja.tfS i C*-htftLT*x-AM 

BffcL4^ Q 

[0 0 4 4] fit, ^X— ;\07f- ^ 1 7±^OB 

6^rjtprttC|?A*r^Ci:{Cj;or, 7%1 2 

0 01CW±OBrHBfflttBST±**-tt, Xx-^±cO 
^x-/N(cigs^a^n^^o coif^ 
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[0045]^ lt> xf-^i 7*mmu&tii.mT\ 

Ffi7ffimW± (1»IBU±) £-e£>C£lc<J:oT, *x 

i 9ic£oT£}fffln 6£^rt^e>3lf&<ci;ic 

TSffiiW^o COTKift^t, 0J*tf2OS>gJST' 
?7 9C^^Tt^ 0 Xr-vM 7±o«i;x-/N{i, 7kft 
^^y/Ni 4*5cta^-x7 p b-h i 5^7K^^nrv> 

Mia^T-t&o ^6tc^?s*r^^x-/N^$>i,ii 

^{c^x-/>^SAL^Wtc^Jfta^^Sc^^T 
[0 0 4 6] ^Saa^i§7t:14l?HS(i, 7)<^^X 1 0 0 

H«*fttt l 2 o 0 , CW±4: U ftaWBtt 1 »BCLk 
ZLfco 1 2 0 0 o C*fflT^iC0P^^(J^cmM^ 

[0 0 4 7] c<D£9(c, *»W©-»MX0/h*^CO 
P Srftf* ^x-7n(c R T A*B*ffll>T«ttaUT» 
Sftfe^x-Mtt, ft(c£ffi©COP*W$«LT;fc 

o i >>x-/\*«B-rtitf , ssftHS s o i jB**-r * s 

& l r t §a k a'sk ao, cop mm? zt><Dt% 
[0048] momsm&mtLTrtvttmuiWjF*: 

£BBU 7lc**X«rWALTJt««« J ?^»cPBUfc 

BBoupjWtttfinrfeo, fiSLfcWB^B-e 

[0 0 4 9] /Vy^Sj»«La<FtCj:S7k*7x-;H?tD 
jNMHBfttt, S*«fctt±3ER T ABB0»£fcSt> 

ob#»h»t 1 2 o ot«±?»w**^ &saa&i 

TO* 3 0 #BU±#HS L^o 3 0 »*Bt»««H8HlJft 
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[0 0 5 0] C<Dcfc9(C ^7fjS«I)PlCJ:oT 
fe, .**flBO»^X©/h*^COP*#-r* , >x-Mk: 
»«aLT^6tlfc«>x-/NOCOPtt5&4ffflKLT* 
0, >R*BS/U3y*BB*x-/\*«ar*Ci:««T 
SSo ftoT, CO«UBaLfc«>x-/\€r*yK»>x- 
AttTSO I *x-/\*Bffl*rtlW\ ^BSOIJB 
SO I *x-M*:«i6?*, f/^XffSO$ 

[0 0 5 1] $fc, «fc£fc, $X-/\£ 

10 ffi*^6IK?0. 5 MmiS**T*O»>X-/N«B«(0C0P 

T A BBTflB t rz®$<Dm*ft t «fiJftBB«Hf £ n 

[0 0 5 2] cOcfc^^LTf^^tirc^Uny^x-^N 
tc, ±fBii^tt<O^Jtta(cJ:0^i:/£:^X«:^£^§ 
WfB*ffo\ S 0 I ^x-/n£D S 0 I mZBf$.*Z#> 
K*x-/vfcB*©#BSU\ KTRc, CO*yF9 

20 Z<D'&#> F»>x-/N(D»iaft%ffi/\ S 0 I ^x-y> 

[0 0 5 3] *t\ *yH*x-/%©BBfl:*, WW- 
WBffik«fflxy^yyffi(c:«j:0ff5li^cov^TSlW 
tSo CCT% Bid. Ktfxw\oSK{fc*\ W 
»J-Wf*ffifcatax*y^>yS(Cj;0(T3»^OSO I 

•>x-Moaaigxao-eij«:*Lfct,coT&5o 

[0 0 5 4] HllC*K$l lfi0**fc*0SOI 
B«*Ha , r*ft*OBfi">x-/N-e«*#y K*x- 
30 M2RtM-X£xwN3*ffl*^f£ (01 (a) ) o 

K9X-A2B, ffl»©*-a29JbX*-ttfc*S*>y 
3V#«iBOJ*fiBfl[*0. 6mm/minWli;LT 
3l*±*f. **BBBBAM 6ppmaKT©C0Ptf 

H$fr £ tt nft •> x-/ Ntc R T A gg£> § (/ > »/ W * 

40 [0055] ^lt. mMznrci/vxyv^-'wp 

4<i:t-»*cBftlWtta*illU «>x-/\gffl*cBik 
«4*IB*'r* (0 1 (b) ) o Cl(Dli^cOK(t^OJ15 
figti. i^-f Lt>S5^0^x-/N(cfT*)-f fct<k<, >K> 
K£x-M2<D#KJgj£LTfccfc<> ^7^x»a3 

[0 0 5 6] COWtHSCSL^^K^x- 
M2i:^-x«>x-/N3*«»&»BatTT?fBBS** 

(01 (c) ) o cn*cBfttt»B*TT«Hfla*4D* 
T> tfy K^x-/N2i:^-X^x-7N3^@(c^ 
so S^, SOHSii:«o ccotif. t:yh^x-A2 
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fc^-X*xw\3*<»Bfc££*n£ (0 1 
(d) ) o C<D~&<DVZ-~'^'&mc&£2#Z>tct6 

aa*«tt*H«T. 2 0 0 TC- 1 2 0 0 tCDSfiTR 

[0 0 5 7] awe. Hi (e) Jcl^-rj:^^, #yK9 
xw\2O«ffi*a*0:frttfcttiMfflW • BMi:«fflx 

fctfT't&o C<D*&, SuKLfcP ACEffilCcfcDxy to 

[0 0 5 8] jRy K*x-/\<D»Kft:«\ 

fc£Dfr5«£<0S0 I *x-MO8atl80HM£* 

[0 0 5 9] 0 2tC*5^T£?\ ISO nitte «k £> S 0 I 
StS*«ig-r*fcft(OISS'>x-/N-i?fe*#y K*x- 
/N2&tf^-X«>x-M3*fflit-r^ (B2 (a)) 0 20 

nyiiU8S©rttgiifi*0. 6mm/minttifclT 
3l*±tf, SS8*«fiftM6ppmattTOC0Ptf 

£ » 6 ttfctf X-/ \fc R T A £ I W f- 

-/\*ca)j**l8S/ , J3> , >x-/\i:LTfefit^ 
[0 0 6 0] ^LT, fflSc^n/cv"Jn>^x-/^cK 30 

(0 2 (b) ) o C0i§*0«t«0»rttt, <#f Lfc 
jB^^xw^cffte-f fct<fc<, #>K , >x-/\20 
WC®ricLTt«t<, ^-X^x-m3<D^CJMLT 

[0 0 6 1] Jfcfc, t^F')X-A20^X')X-/N 

y*&AU *yK»>x-/N(oasBtc^fT4tR'J^iaJi 

6*fl5rifr* (H2 (c)).CCT, 
K->x-/%2tt, fflSStifeSBT, t&Mi/Vxy* 40 

x-zN^ffafcabottjaateio^cfc^xsw*^ 

tami, SO IJHOBIHUS-ttKilBW'TftCfc 

[0 0 6 2] ^* IT, ^HS'TsJ-ySftttft^fX^ + y* 
aALft*yK*x-/\20aABB«c, ^-X*x-/n 
3*ttftlB*^LT»te^*)*Tas«*-&« (0 2 

(d) ) o «ao»»ft*H«T"K:*o->x-/\o* 
!BPI±«:««S*%Ci: »«««*ffl^*ci: 
ft < ->i-/NK|±tf88t*. 50 
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[0 0 6 3]»IC. IWUi6*«l|LfcLT«li**Ci: 
fc .J: 0 . PIS^x-zn 7 kSOI *x-m 1 (c^B-T 5 

(0 2 (e) ) o ctitt, HAtf^attXfXSBMlTW 
5 0 01CJ^OiB*Ttt»9*fcI*ntf, £JKD«E5U 
k«}ao««KJ:oT«(l'>x-/N7 fc S 0 I £x-/n 

[0064] fit, *«s*ft*>x-/\n±©e^* 

<as«naafc itsoi *x-/\ i tcss^&fflfflfcfis 
Ltsdaftt+^ttfcofc-r* (02 (f) ) o com 
««tt«iAfcnFfiHt*x*B*T, i o 5 or- 1 2 o 

0\;T?3 0»fr6 2ttlH©jlWBa«rfi*ff^^ C51 
T, ^«Wt^B<D S 0 I B**-r S S 0 I *x-7n 
£f#&c£tfT't£ (02 (g) ) o 
[0 06 5] tt±8WJLfcJ;$K:, t^-ftio#ttT*o 
Tt*«WOS0 I *x-/\(08Bfifij£tt, JKfclBOS 

T*-e»iiftr*»d«c, coptffcWfc»£so is 
o i ^x-/n^, «MW««it©iSv^s o i mz&iM 

p d dKOSO I »)x-Atfet), r/WXf«H0#B£9 
[0 0 6 6] 

RttM] filT, **WO**«l4:Jt«W**»J p TJlf* 

©WBft*fr^S 0 I 9x-;^Bfilft. 
[006 7] iftKMTtt, Sf*a*5/l/X*H56fc 
cti)>"Jjy*^?lt±(fM (S E) l. 4 

mm/m in^U ^Pl&fKiftS (01) 1 2ppm 

XLTS/Uny^x-Mtc/jDXL, ISSttfiffitf <1 0 
0> T% mmMtfpMX*&*), fifliSWl 00 • cm, 
iEgtf 2 0 OmmOS/'JnyJx-AtttBLfto 
[0 0 6 8] C0»'j3>"}X-/\t;: x R T ASS (A 
STtiSSHS-2 8 0 0) fcffll^T, 1 0 0 %7HM<0 
nm^TlCtS^T, 1 2 0 0°CTM 0»<O&«lS*ftD* 
/Co ^LT, L^'j3^>x-A*SOIlS:)glSt 
§^>K^x-Ai:U c^yK^x-z^-X') 
x-/Nt^-rSiffi(CW^ 1 0nm«^SSU * 

x-zNgBtc^jaa^iosiifc^x^iLfco 

[0 0 6 9] C<0#> K^X-zvSrffl^T, 02 (a) 

- (g) £^-rigK<fc?K s o i mcomitfift 1 o o 

nmOSOl *x-/\«HiBLfc. ±4HJt*ftttWT 
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1 ) tt{fcjRStf&ft : #VK*x-MWfcBJS7 5 n 
m, ^-X^X-/N«f3 2 5 nm, 

2) *>ttA*ft : 0 k e V, 
aA^B 8X10 16 atoms/cm 2 , 

3) IM&ffiJI&ft : N2 ii xnm&T. 5 0 0°C, 3 

4) tlMMSkft: N 2 #X*B«T, l 10 0t, 
2B$M. 

[0 0 7 0] C(D«fcolcLT»it*tlfcSO I tfx-/\ 10 
(OSOlKOCOP^HFr-f «v T&K £ DH^Lfc 0 
COHFf^7^Stli, $fS0I«)x-AS:HF5 

o%*?s«tc. +*#imaw-fc. so iH*Rii**fc 
Kg^$»ti(f, cti%iiLT«46^KitK{cH ?mm 
Lrmitm^y^y^n, x^^y h*»*sti 

opwt^o ^iiatncc^itsMfKinutitt, *x 

-/Ng®cOiitI^^X^^yLT, •&ft2 0cm 2 <D 

mm<o\£v h»*«iKLfc. 20 
[0071] consoiss, wssnfttr-y hbas 
o{@t-$>d, cop&mc&n-tztoM/cm 2 

T^HWtc&fcRBO s o I B**rrs S 0 I *x-m;& 

[0072] jtMMi tLr, ±tmmm\ tn 

AtftBU ^x-/NtcRTAan»cj:S#asaii^fT^ 

ao^kttnBm-oieTso i ^x-M^sigL 
rco cott$£fl) i <os o i ^x-wc, %kcm imi; 30 

< H Fr-f *7ffifc±*COP0BK*ffofc« cosy 
£<0<SK* RJRSttft^y h<Dffl»tt, 5 7fflT?*0, 
C0Pffig»CJftg-rSfc2. 9<@/cm 2 T*£oft Q C 

offliJ^*ga^e>, cotk^JiO^x-Mtcti, m^ft 

So 

[0073] (^kpj 2 , ttKM 2 ) mmm&am, 
%mm\ tmmmc* ^^/ux^-^Cctsyu 

SSL. K*> F'>x-^i:$}SJB6k4*^'>x- 4 0 
©WMfcfcfT^S 0 I *x-M*«JBLfc. 

[0074] *mmmicis^T&, z-r^mmmm 

(0 i ) 1 6 p pmaT*&£«Wi^fi0J 1 i:|H)tt(D 

T^»Jn>^x-7N{cjtiPXL, S^ffitf <1 00) 
T\ *«S#pSTfc9, IW1 Ofl'cm, IS 
#2 0 OmmO^UnV^x-zN^ftSiUfco 
[0 0 7 5] cos/yavtfx-/^ /Wf-aiMaS! 

*F*ffl^T\ 1 0 0%**<O#B5TFK*5^T, 120 so 
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OTT6 0»<Oj»J!ia«:iP^fco ^UT, C(0i/U3> 
•>x-/\S:S0 IJB«r®J5K-r«*y F'>x-/\kU * 
y K*x-/\0^-x*x-Mfc|g^3ffifc0HBft l 
0nmOBfi*«U ^x-AglO^itCj; 

[0 0 7 6] C(0*V H^x-ZN^rffl^T, Mti&m\ t 
ra-<0lS, «i6*ftlcj:9* SO I *x-/\*BJBL 
/Co ^LT, *fifc(?Jl ^C<HFf^ vTmc&ZS 
O I@OCOPOHS«:ffofco CC0iM£O*Sm, Sl& 

snrctr-y hoflSB, 6{it*$>o, cop^ietc^g 

-f&£0. 3<l/cm 2 T'fcofto C(Dffl7&fe%&*), 

H«r*-rsS0 I *xw\£SiiI^£Cfc#T*t&<:£ 

[0 0 7 7] Jt««2i:LT. -$mm2t^-<D 

^t->'j3yWB«S^, i/'Ja^x-AS 
ftSU ^x-/N^/^y^Sj»»a*Fk:*SI»ffia*fT 
toft^CfcUttttH-OIS'TSO I *x-/\£ffitfaL 

< h Ff>r7ysia§co pois^Rofco c<d$ij 

5£<D*£lfL RSSftfttr-yhOfflfttt, 6 
COP^JgfC^SL-r^t 3. lfH/ cm 2 T'&o/Co C 
OiBJ^tem*^, C©J£tt0J2O*x-/\fc:«\ COP 

[0 0 7 8] «|«SW3, Jt««3) *a*9;l/X+- 

Stc * £ > U a > JtMSSfr 5) s o i JB*»riW- § # y K 
»)x-mMU K#>K^x-/\4:Xi$S«i:a* 
^-X*xw\fcttMl**rtLT*S£LT* 
yK^xwx^Ht^SO I ^x-Mfcgligb 
ft. 

[0 0 7 9] **«WG*^Ttt, Z-fz/V^XOmZ 
±tfm&tf 0. 9 5mm/mint'S^ #^»*fflfi 
(0 i) *n 6 p pmat'fe5WWi*Pll fcHttO 

T^yny^x-MKfioxu *8S#ffi*< <i oo> 
t% #«3?tf pfflTStK asx**n on • cm, us 

2 0 0mmOS/'j3>'>X-/^f^SLfto 
[0 0 8 0] co^Uny^x-Mic, USSWJ 1 t|W|— 
o&jfiS!*ftn*fco LT> coy; ny^x-z^s 
0 \m*Bf$.tZ#> K<)x-Ai:U *>K*x-a 
<0^-X«>x-Mi:tt'&-rSffitcWa«l OnmOifJg 
«rfrt\ ^x-/\aaB©JWHteJ:0*i;ft^X*l» 
SLfto 

[0 0 8 1 ] L^yK , )x-/«>T > 11 (a) 

-(e) tc^-rxstcefco, so i -i/x-z^iaigL 

1 ) BftMBAftft : ^> K9x-;«kW l 5 0 n 
m, ^-»X^7X-/\|gft:i5/^0 nm, 

2) : Oz *x»h«t, i i o ox:. 
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3) BFM'SW&ft : SOIiif««4^inlC«*T? 

am • mm, 

4) fflRfl&ft : SO IJUWtfl l 0 nmtCfcSIlT* 
P A C EJOIU:^ mmR 1 0 n m<OBf®o 
[008 2] C<D«J:5fc:UTSI3SSftfcS0 I ?x-/n 

•yKDffl&tt, 1(BT'*0, C O PSBgKgUrfS t 
0. 1(1/ cm 2 T'&ofco COSlJBIilUtK io 
OlSji^ffitCcfcoTllKWfcliXRlOS 0 I m*Mt% 
SO I ^x-M^gjii-rsCfcAiT'tSCtAiipJS. 
[0 0 8 3] tkB!»>J3i:LT, *S60«3 fcl§]-<D 

CfcW(i|Hl-<0lSTS0 I *x-/\£8!!iiLfco C 
©Jt©WJ3OS0 I >>x-^fc, %mm 1 tIBIC < H F 
f-f y 7ffiJC iSCOP Oi^lT^;. C <D$J£<D*S 
Us «R*tlfctf'y h©ffl«tt. 4 3ffl-p*th COP 
SSSfCg&K-fSfc 2. 2(1/ cm 2 T'&^tco COIS 20 
IS*A^, C©tt»M3©"J;x-M(c{i. m^W(i^14 

[0 0 8 4] &fc\ *»UUtt, ±E*«««KlB«Sn 

owwfw*o«h t ffi«* ft fcttuswaai t n 

4 § <DT*& o T 6 *%W©fiffiWSi5li(c ft *. 
[0 0 8 5] ±8E^SS«»T«z:tt<os/y 
?x-/N£8A9£frtfT. S 0 I S4E«Hierr«lfd« 

(tii$ft/c:-> i J3y^x-/Nts^ Kfka*, afta 

5&«S»S«i:*afi»)^t>-a:TSO iSftCrfntrftW 

£Kt>, s 0 i eo^M^fgM-rsfOfc^T'S) 

9, WflWft***ci:*i:^3*'e«i»v\ 
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[0 0 8 6] Sfc. ±IB*fig^®T'(i, S 0 I JI£fl5fiSc 
n^yF^x-/* BS2 0 OmmOC Z«>x— /> 

ft £>€>©•?(*&<, 2 0 0mmW±O^MT'fe| 1 i& 
1 5 0mmUT©'h*1I"e»S»£li:fc, *SIW(i 

[0 0 8 7] MK. ±Rmfa&®T'ltX>} : VX-/siC 
^ffla*tfoT^e S 0 I £x-/\;&flM8!L1VS*i, 
IfOUtt&fDjKV K^x-Mfcffl^T S 0 I "}x-/\£ft 

£iW#5ft*. 
[0 0 8 8] 

■>x-Mfl5»ii^aKJ: 0 S 0 I 9x-/vfcWftr IC 
fcfcj^T. S 0 I JBI4><DC 0 Ptfl£bh,EM^ S 0 I 
■>x-/^;e54S1tT*t#5Ci:A<TtSo S 
O 1 ^X-/N(0ttaWIIltt J fx/N-1'XfFiao#@$'3 

[0®©ffi#£I«fE] 

[0 1] (a) ~ (e) tt, #yF">x-7\©M»fc 

*, BfM • mmm t mtsx * y x o n ? *§ £© s 

0 I ^x-/N<O8!jjiXe<D-0IJ*^Lfct©-pfeS o 
[0 2] (a) ~ (g) tt, *yK*x-/\0«W{t 

[IH3] ^xw\*aaBw»-tai?MiT**«Bo- 

[ff<f©l8W] 

l-SOI^x-zv E-^yH^x-n, 3-"< 
4-Mi, 5-S0IJB, 6-* 
'hftiSJi (f-TTJl) > 7 -UBifx-y v 1 l-^/bj; 
+ , 12, 1 2' -ftUSftt:-*, 1 3-/^->'y 

y, 1 4-7KJ$ft>^. 1 s-^-xyu-k 
1 6-£fm 1 7-^f->\ 1 8 •••->>; 3^1 
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